Non-toxic type 2 ribosome-inactivating proteins (RIPs) from Sambucus: occurrence, cellular and molecular activities and potential uses.
Ribosome-inactivating proteins (RIPs) are a family of enzymes that trigger the catalytic inactivation of ribosomes. The most known member of the family is the highly poisonous two-chain ricin isolated from Ricinus communis L. Sambucus species contain a number of two-chain RIPs structurally and enzymatically related to ricin which have the noteworthy feature that, having an enzymatic activity on ribosomes, leading to the inhibition of protein synthesis, higher than ricin, they are lacking of the tremendous unspecific toxicity of ricin. Therefore, they have been called non-toxic type 2 RIPs. The most representative and studied members are nigrin b present in the bark of the common (black) elder Sambucus nigra L. and ebulin 1 present in the leaves of the dwarf elder Sambucus ebulus L. The molecular basis for the low unspecific activities of nigrin b and ebulin 1 as compared with ricin seems to be related with single changes of amino acids in the high affinity sugar binding sites of the B chains. These changes determine the intracellular traffic of these proteins and thus the cellular toxicity. Conjugation ofnigrin b or ebulin 1 to either transferrin or monoclonal antibodies provided highly active conjugates targeting cancer. Thus these non-toxic type 2 RIPs are promising tools for cancer therapy.